Sixteen patients were given single intravenous injections of ampicillin (0.5 g) with sulbactam (0.5 g), and 15 patients were given amoxicillin (1 g) with clavulanic acid (0.2 g) before elective laparoscopy. At 2 h after dosing, the concentrations of the four compounds in serum and in the peritoneal fluid from the Pouch of Douglas and the ratio of each combination reached levels shown to be effective for antimicrobial activity in vitro.
-70°C until assay, which was performed within 2 weeks of obtaining the specimens. Peritoneal fluid contaminated with blood was not processed. The details of the microbiological method (agar plate diffusion) used in the assay of the four compounds are shown in Table 1 . Human serum (Flow Laboratories, Inc.) was used for the preparations of antibiotic standards and the dilution of all samples. All assays were carried out in triplicate on the same agar plate. Internal controls of predicted levels were included in all assay plates.
Sufficient peritoneal fluid without blood contamination was obtained from 11 of 16 patients in the study of sulbactam with ampicillin and from 13 of 15 patients in the study of clavulanic acid with amoxicillin. The patients enrolled in the study had the laparoscopy performed as part of a routine list for gynecological surgery. It was therefore difficult to predict the exact time of operation and specimen collection. Tables  2 and 3 show the results of individual patients and the means of intervals at 0.5, 1, 1.5, and 2 h for the sulbactam-ampicillin study (Table 2 ) and at 0.25, 0.5, 1, and 2 h for the clavulanic acid-amoxicillin study ( Table 3) .
The results show that, on the average, sulbactam achieved a higher concentration than did ampicillin in both serum and peritoneal fluid. The ampicillin/sulbactam ratios in peritoneal fluid ranged from 0.46 to 0.64 (mean 0.50), whereas the corresponding ratios in serum were higher (0.57 to 0.94, mean 0.77). Brown et al. (1) investigated the drug levels in serum and blister fluid in healthy male volunteers over the same time intervals after single i.v. injections of similar doses of ampicillin with sulbactam and found that the mean (3) suggested that for ampicillin-resistant strains of B. fragilis, S. aureus, and Escherichia coli, the optimum ratio of ampicillin to sulbactam was about 1:2. There was ready penetration of both amoxicillin and clavulanic acid into the pelvis. Concentrations of amoxicillin greater than 10 mg/liter were maintained in the peritoneal fluid at least 2 h after dosing. The concentrations of clavulanic acid in peritoneal fluid increased until approximately 1 h after dosing, when the mean concentration was 4.2 + 1.2 (standard deviation) mg/liter. An average amoxicillin/clavulanic acid ratio of 5.3:5.4 was obtained in both serum and peritoneal fluid, which was similar to the initial proportions of the injected drugs. Wise et al. (4), using paper disks inserted below the transverse mesocolon during abdominal surgery, studied the penetration of amoxicillin and clavulanic acid after a single i.v. injection of amoxicillin (1 g) plus clavulanic acid (0.2 g). They obtained concentrations of both drugs similar to those obtained here and found the ratios of the two drugs (amoxicillin/clavulanic acid) to be 3.8:1 in serum and 5.4:1 in peritoneal fluid.
Clavulanic acid and sulbactam alone have been shown to have little activity against most organisms except some strains of Neisseria gonorrhoeae (3). However, in combination with a beta-lactam antibiotic, both inhibitors were highly effective in reducing the MICs of the beta-lactam drug to within the therapeutic range for the majority of betalactamase-producing strains. In the presence of sulbactam (10 mg/liter), the MICs of penicillin for B. fragilis were reduced from a range of 32 to .64 mg/liter to a range of 2 to 4 mg/liter, and those for penicillinase-producing S. aureus were reduced from a range of 16 to .128 mg/liter to a range of 1 to 2 mg/liter. Similar reductions in the MICs of penicillin were also observed in the presence of clavulanic acid (5 Mean ± SD 6.0 ± 2.9
6.4 ± 2.4 7.0 ± 0.6 10.9 ± 3.8 aBlood was obtained by mistake from the cannula which was used for injection of the blood.
b_, Insufficient sample. mg/liter) when the same bacterial strains were tested. Our results indicate that antibiotic levels active against these organisms could be achieved in the pelvic peritoneal fluid by using the i.v. regimen studied here. Nevertheless, the clinical efficacy of combinations of beta-lactamase inhibitors with a penicillin in chemoprophylaxis and treatment of postoperative gynecological infection requires evaluation.
In conclusion, after a single i.v. dose of ampicillin (0.5 g) with sulbactam (0.5 g) or amoxicillin (1 g) with clavulanic acid (0.2 g), rapid penetration of the four compounds into the pelvic region was achieved. The concentrations of these drugs in the pelvic peritoneal fluid and the ratio of each combination appeared to reach levels which have been shown to be effective in vitro for antimicrobial activities against anaerobes and penicillinase-producing S. aureus. This work was supported by grants obtained from Pfizer Ltd., United Kingdom, and Beecham Pharmaceuticals, Ltd., United Kingdom.
